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• The aeIf«ODdeOMtion prodoct of i^^uajsju t ik 
tjon. of add-catalj'sed tT«n<foninl(on prodorts 
The »el/-«>nd«os*HoB of 6 nifthoJiy/xocnni 



has also Liccn stndird 



The CRDttitu- 
eeii elocidated. 



,bW,^^ ^^S), it has be,n showtf. 

.baM«coun,afM,o« nndergoes self-condensatioo in presence of sodium hydride, yielding 

11. k-x-h;. WUcn this couipound was boiled with hydrochloric acid in acetic acid 
(n^S'iSofS''*'''"''*™''' '''''' formulated .s eitW 




(ur) 



The ambiguity Las now been cleared and ibe iEoineric acid has been shown to have 
the structure (II : R=R'=H) on the following groTiDJs : 

(i) The dimethyl ether (I : R = Me ; R'=H) obtained by the nerion of diazomcthaue 
on the self-condensation product gave, on udd treatment, a methoxy-earboiybc acid, 
identical with the prodnct obtained on metbylation of the above ininlioned isoraeric 
phenolic acid. Prom this, il is clear thntlhe phenolic hydroxy group of CI : R=R'-H) 
dii -Roi take part in this transformation, and thus excluding the stmcture {HI) for the 
Isomeric acid. " " 

. («f) The add chloride derived from the above mentioned metho^y-carboxylic atdd 
Ir^Ker .Oo treattnem witb alumtoiotn chloride, anapbthol, recognised by typidal cbiour - 
reictionwith chlorofod^ and alkali (Perkin and RobinsM.J. Ckem. S«£., jgoj;^.^; jft^J^ 
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It IS clear therefore that the acid aod the n^nh.h . k 

ttl: R-Me; R'=H) a„d (IV). Farther /^^^''^^''--'^ectively the structnres 

/»-bra«„ «. vigorous treatment ,ith brdri J t " small quantitr of 

«.iqne formation of /S-brazan froa, «<,coL „noS T ' ' " '""""^^ °^ 

-.so afforded . ,„all a.nount of ^-bra^n o.rX t.^Z:""' 

The pheuolic acid {1I:R=R'=H) aff^.^c , . 
anhydride. This cocpouud. now JLr JZt I T.T P^**"'"''" 
structure fVI). An a.lpt o prepa^oJs Jcl m J''^' 
Eishoer redncHon of the relLTL (vrco iu p, ce of CH t^' 5' 
^2, ,65) re«.ted io the «d.l,c fon^tl^^ Joum^.^OSS. 

It n.ay be noted that io the formation of (he acid {II R=B'-TT , „ /, ^, ^^ 

a mixtare of the acid (VllI • R = M*r, " ' farnished 

U.C ui [DC aciQ iviii . K=Me), 2.roeth7lcoumarooe and a product of in n t«iJ«» 
probably a polyracride of 2-aieihylcoumarone. " ^ ' 

rr' 



mm. ' ■ 




OX) ™ 

t Aii«ccoiial wM pobUshedln£xAer., i^^i M •/ 
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6-M=thoTyu<,coumaranoDe (X) (Hromatka, der., ,942, 75, 123) has now been con. 
veniently prepared (rom j-bydroxy-4-methorybf nzaldel.ydc by azlactonisation (Robertson, 
J. Chcm. Soc. 1933, 493). hydrolysis by , baryta to 2-hydroxy.4-inethoxyphcnylpyruvic 
3c.d. followed by o.idition with hydrogen prroxide to the ateticacid rxi), aud then cycli- 
salioD by distillaiioD. 6.M?thox7CODmaranonc-2 provtd chemically si„,ilar to uocounia: 
ranone itself, except that its reactivity was less pronounced. The compound was acyUted 
by acetic anhydride and sodium acetate to (Xll : R = Me ; R' = COMe) ; by propionic 
anbydride and sodinm propionate to {Xll : R = Et ; R' = COEt) nod by benroic ai.hy- 
dnde and sodium benzoate to 6-niethory-3-bcnzoylcouniaranone-2 (Xll ; R = Ph ; 
R'-H). The self^ondensation ol 6-nielhoxycoumaranotie-a was brought about with 
60dium hydride yielding (I: R=H ; R'=OMe). The infra-red spectrum of this com- 
pound is consistent with this struclnre- This compound underwent rearraogement in 
quantitative yield to (XII: R' = Me ; R' = COMe) with acetic anhydride and sod.um 
acetate (cf. Part VI, loc. oil.). As expected, the ultraviolet absorption curves of the 
acyl derivatives (XU: R=-.Me; R'-H), (XII, R = Pb ; R' = n) and (I. R = H ; R'-OMc) 
were similar. 

lv\/C0OH ^ c:=C-R 

--- • - ■ CHi ■ I , ■ 

OR' 

f» (xj) (XII) 

J.^olic Methyl- Eiker of Z-o'MelhoxyfhekyUcelylcoumaranont.i {[ i R-Me • 
R -H).— Excess of dia2ometbane(ea.4M) was added to an ethereal suspension of the 
self-condensation product of iwcoumaranooedJf) and the reaction mixture left io the 
cold overnight. The sticky niass left on removal of the solvent furnished a crystalline 
product fyield, 30 35%) on trituration with methaDol. The compoudd was washed with 
dilute alkali and c-ysUllised from methanol in colorless crystalline mass, m.p. 104*, 
exhibiting a negative ferric reaction. (Fonnd: C. 73.6 ;.H, 5 6. C..H..O. requires ' 
C, 73.0 ; H. 5.4^). 

Jo-HelkexybenzyUoumaro^e ycarboxylic Acid -A solution of the foregoing 
caolic ether (0.6 g.) in acetic acid (3 c.c.) was boiled with HCl (cone, i c.c.) for 3 hours 
and the product precipitated with wofcr. The greenish semi solid itiasis was dried, 
dissolved in benzene^)etroleam ether and the solution allowed to evaporate spontaneously 
ina refrigerator, when apparently two types of crysuls were obtained which were easily 
separated: (a) greenish prisms, m.p. 145" end (b> colorless prisms, nj.p. 154' ; mixed 
m.p. of both the samples was I45-54-. indicating that the sample, in. p. 154', was purer 
This on recrystalHsation from acetic acid was obtained in colorless priscis mp T57- 
pptng a negative ferric reaction. (Found :C. 72., ; H. 4.9. C„H..O, requires C.'?^ 3 • 
H, S-o%;. The compound. imparted a violet colour to solphuric acid. 
.. * .A11 ni.p.'« are oBcotrected 
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Methylal,ono/(U : R = R'=n).-]f the acid is n.eihyloted Id sodium carbonate 
xoliition wilh n.etbyl sulphate, the product obtoined iu good yield is methyl 2-0-hydroxy- 
bHttylcouinarone-s-carboxyiate. m.p. rjo*. i.nderpressed on admixture with an authentic 
specinicD. (Fouud: C. 72. i ; H. $.0. Calc. for C.HmO.: C. 72.3; E. 5.0%). 
When the melhylatioii is doec tviih excess of methyl sulphate and alkali on tbe water- 
bath, the alkalme layer filtered and acidified, z-o-mtlhoxybenzylcouTnarone-i-carboxylic 
wos obfa.Ded (58% yield), crystallising £roiti acetic acid in colorless prisms, oi.p. 
157 S". UDderpresscd on admixture with tbe sairiple obtained above. (Pound : C. 7j.a ; 
H. 5.0. C.,H..n. requires C. 71.3 1 U. s.o%). U. V. abtorption : Continuous absorp- 
tion in the U. V. region Tviihout exhibiting a maxima or mraiina. ItifTO-red specinim ■ 
K^ii 6 051, 6.25s (COOH). iS.Ss !CB,) and 8-9.OS (ether)/i. 

7-W«JAoa:}.-^-6r«anjytnoJie.— The above acid (0.6 g.) was converted into tjie acid 
chloride wilh thionyl chloride c.c.lio CS, solution. After removing the solvent, 
the oily acid chloride was dissolved in CS, (la c.c.) and treated with AlCl, 
(0.9 if.) when a yellow aluminium complex separated. The misiure was left overnight, 
solvent removed by decantation aod tbe residue treated with iced HCl. A sstrii-solid 
product (yield > ioo%) was obtained which givt a typical Berlin blue colour with sodium 
hydroride md chlcroforro and coupltd with diaiouium suits to yield azo colours.- As 
the com potlad R-as fou.nd difficult to purify, the crude material (0.4 g.) in acetic add 
-(6 c.cv);was oxidiMa by-bailing with chromic acid- Siiiall oitiani-ity of' water. 

After the exothermic reaction was over (i min.), tbe quinone (V) (o.z g.) was isolated 
as usual and crystallised from acetic acid in yellow prisms, m.p. 24a*. It UeveJoped e 
purple coloor with sulphuric acid. (Found : C. 73-1 ; H. 3.8. C„H„0, requires C, 73.6 : 
n.3.6%). ; 

• ' '/J-Bf«an;— ThVabbve quTnoiie(o.i g.)^ was boiled vigoroMsfy with HI {6.C.C.) for 
a faout3. The crystalline product that condensed on the walls of the contieuser was 
collectea from tiirie to time (1-4 mj.) and was identified by determination of in.p. and 
M.p. Tbe residue in the £esk contained dirty pfaeoolic materials which were 
not investigated. 

7-Mu)ioxy~^.hraz«n,—A mixture of 7.keto-7 :8 : 9 : lo-lelrahydro-yS-brasan (i;8 e-i 
this Joufiul, 1953, S*. N-bfomosuccinimide (0.9 g.) and a few crystals of benzoyl 
X>eroxide in chloroform (25 c.c.) was reBnxed for 6 hours. The product, worked up in 
the usual manner, was wariced with pyridine (5 c.c.) for 10 minutes on the water-bath. 
The mixture was acidified and the crude 7-hydroxy-/J-brazaa collected and purifted by 
. extraction with alkali. The phenol (o.g g.) was methylated ' by renuxing in acetone 
(20 c.c.) with methyl iodide (1 c.c.) and dry potassium carbonate (5 g.) for 6 hours. 
The melhyl ether, obtained in quantitative yield, was purified by eubliraatioD and 
obtained in pointed blades, m.p. 170°. The compound dissolved in sulphuric pcid giving 
a yellow solution, turning blue and finally green. (Fotmd : C, 82.0 ; H, 4.9. C„H„0 
reqnires C, 82.2.; H, 4.8%). On vigorous boiiing with HI this compound gave a srnaU 
quantity of ^-brazan. 

This compound on oxidation with chromic acid in acetic acid in the usual manner 
aflorded B yellow quinone, m.p, 245-46* after purification by sublimation. This coiii- 
pound it presumably 7-nietlioxy-^.:bfaMnquitione, but the dettiminalioii- of jnixed m.p. 
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with the quinone, m.p. 24a" described above, could not be carried out due lo the loss 
of Ihe latter by accident. With H,SO. Ihe compound developed a purple colour. 

s o-HydroxybenzylcoumaToiie-ycatboiylic Acid Laclone (VI),— The acid (II : 
R = R'-H) (o.a g.) was boiled with purified thiony! chloride U c c.) till the crystals went 
into solutiou. and then left for a hours. Thionyl chloride was removed iu vacnum leaving 
a gum which crystallised on tritnrMion with alcohol. The lactotie crystallised from 
alcohol in colorless prisuii, m.p. 138*, uadepressed on adinixtare with a specimeo 
prepared with the aid of propionic anhydride. fPouad : C, 76.7 ; H, 4.0. Calc for 
C,.H,.0. : C, 76.8 ; H, i o%). 

Wollj-Klskntt Reduction of i-o-HydroxybenzoylcoumaTOHf-ycaTboxyltc Acid 
Lactone.— A mixture of the lactone (o.a g., this Journal, 1955, 32, 265), KOH {0.6 g ) 
and hydrazine hydrate (r c.c, 80%) was refluxed for ij hours ; water was removed from 
the system by distillation and then the mixture heated at 200-105° for 3I hours. The 
dark solution was diltited with water (charcoal), filte.-cd, acidified und (he resulting 
solid cryslallised from acetic add. The prodtict appeared to be the corresponding azine 
which' was obtained in colorless plates- m.p. > 300°, exhibiting a yellow coloration 
with r/jSO.. (Found : C, 69.1 ; H. 3.9. C„H,.0,K, requires C, 68.6 ; H. 3.6?^). 

Kelo-niirilt (IX). — iniztiire of o-methoxyphenylacetonitrilc I3.0 g ), sodium hydride 
{0.9s g.) anii ethyl acetate (4 c.c.) in benzene C30 c.c.) was reamed for 4 hours after the 
additioD of a drop of alcohol; The sodium sdl of the keto-nitrile separated. The 
...J^'^^i^f.f? ^ ?'). worked nsnal manner, was obtained in prisms, m.p. 84-85 ' 

from acetic acid. (Found : C. 76.5 ; H. 5.8. C„H„0,N requires C, 69.8; H, s-8?6). 

3-MethylcoumaTone-yeaTboxylU Acid— (a) A miKture of the foregoing keto-nitrile 
(8.0 g.), acetic acid .(60.C.C.) and .H?r (50 c.c, 48%) was refluxed for 5 hours. I'he 
nixtiire was cooled,, dihited.. with, water and extracted with ether (3x30 ex.). The 
ethereal layer was- washed with dilnte aitali "and the alkaline layer acidified to" afford 
the carioxyUc acid (0.4 g.) which crystallised from aqueous alcohol in colorless 
plates, m.p. 191-91..5'. (Ut.i m.p. r9i-'). (Found: C, 68.0 ; . H, 4.6. Calc. for 
C„H,0, : C, '68.3 5 H, 4.5%). Tbs amide crystallised from alcoho! in colorless needles, 
m.p. 179'. -showing no coloration with H.SO.. (Found : C, 68.2 ; H, 4.7. C„H,0,Nr 
requires C. 68.6 ; B, 5.1%). . 

The above neutral ethereal solution was dried (NajSO.) and the solvent jenioved. 
The pale yellow oily residue furnished a-nietbylconroarone (1.5 g.) 00 distillation (b.p. 
t9i*/76omin). The high boiUag residue in the distilling fiast was dissolved in acetic 
lacid (5 c.c.) and left oversight when e solid separated tea. i g.). This crystallised from 
beDzene-petroleuih ether in colorless prisms, m.p. i68-i59*. The compound gave a violet- 
fed colour with HaSO< and appeared to be a polymeride of 2-methylcoumarone. [Found : 
C, 8i:i,' 81.7 j 11. 6.1, 6.2. (G^H.O>,reqnlres.C. 81.8; H, 6.1%]. 

■ "(M. A" miyture at j-acet^lcofltaai'aoone-a (0.5 g.). acetic acid (6 c.c.) and HCI 
(Vc.f.) \vas toiled fot S hours. • The colorless solution was poured into water aod the 
etysfalKne prodljct collected and cryrtalli^^ aqueous alcohol in colorless plufesi 

m.p; 191-92°, shb*lfig r iieg«li?e" ferric reaction. (Founds C, 68.4 ; H, 4:is, Calc. for.: 
•C;.H,Oi ^'t, (58.2 ; H. -4:5%). ■ 



304 



J. V. CHATTERJEA 



a ElhyUoumaroHe.ycathoxylic acid was similarly prepared as above from 3-proP.«on7l- 
coumanmooe-a. Tbe acid cryst»lltsed from aqueous alcohol in colorless needles, m.p. 
Its'. (Founti •• C, 69.8 , H, 5.1. C„H,tO, requires C, 69 5 ; II, 5-3%)- 

6- Melhoxy-2-methylcoumaToni.ycarboxylic acid was similarly prepared with the 
Bid of HCl from (Xn : R = Me; R' = COMe) (preparation given below). The octd 
crystaUised from Qqueous alcohol in pinkish plates, m.p. io6°- (Found: C, 63.8 ; H,. 
4.9. C„H„0, requires C, 641 ; H. 4.8%). 

7- Phenylcoiimarone was obtained by boiling 3-benioylcounjaraoone-3 with HCl in 
acetic acid for S hours, The compouod crystallised f/oni alcohol in colorless plates, 
m.p. and mixed m.p. 120°. 

6-Melhoxylu,coumarar,o7ve (X).— The nilaclone (jo g., iii.p. 150°), derived from 
3-hydroxy-4-metboxybenzaldebyde (Robertson, loc. e<».), was bydrolysed by refluxing 
for 24 hours with a mixture of hydrated barium hydroxide (45 g.).. "'cohol (45 c.c.) and 
water (aooc.c). Tlie barium fall was collected, washed with water and decomposed 
vfiOi hydrochloric acid. 2 HydToxy-^ mithoxyphtnylpyTuvie acid was oblaioed which 
ciystalHsed from acetic acid in small prisois, m.p. i54-i55* (gas evolution), developing a 
bluish colour with ferric chloride. (Found : C. 57.S ; H, 4.8. C,,H.,p, requires C, S7 i i 
H, 4.8%). If the above hydrolysis is done foi 8 hours and the bariucu salt worked up, 
a mixture of the above »-ketonic acid and the atlacionic acid i» obtained ; the 
latter crystallises from aqueous acetic »cid in colorless pristas, m.p. 217*. (Crothlng). 
The compound showed no ferric reaction. {Found : C, 64.9'; H, 5.1. CirEuOtN 
requires €, 65.3 ; H, 4.8%)i When jJaOH is employed in place of baryta, tic eolation 
of the products becomes very difficult (cf. Jatzkewitt and Offe, Chem. B«f.. 1947, 
80.474). 

- Tlie ketonic . acid (11.0 g.) was dissolved in aqueous NaOH (100 c.C, 10 %) and 
treated at o»-5' .with hydrogen perojride (isc.c..3b%). The. mixture was left overnight, 
acidified ivith HCl and extracted with elhei (4 " io c.c.). a-Hyar6xy-4-methoxyphenyl- 
acetic acid was obtained on removal of the ether (yield. 5.5 g.); This crystallised from 
BlcohoUbehzcDC as cream-coioured prisms, m.p. 130° ('i'-. nj.p. 130*). 

The acid (5.0 g.) was fractionated in vacuum when the colorless distillate (3.3 g.) 
immediately solidified, furnishing 6.inelhoxyMOcoumaranone; m. p. 55.56'. (Pound : 
G, 65.S : H, 4.8. Calc. for C.H.O, : C, 65.8; H, 4.9%)- Hromatka (loe. cit.) records 
m.p. 56*. 

Self cmdettsalion 0/ 6-M««h<Jiyisocouiiiaronone.— A solulipn of the iioconmaranoBe 
(i.iS g.) in benzene (10 cc) was j dded to a suspension of sodiain hydride (0.26 g l ij? 
benzene (see.) and . the mixture reBuiced for 6 hoars, The spdiuw jolt of the self- 
condensation product began to separate after i boUr. Tb? mixture was then coojed _ an^ 
carefally decomposed with water and the aqueous layer acidified to furnish 3-(2:hydi;oi;y- 
4.melhoxypkcnylacelyiy6-methoxycoumaranOne-2 (i.i g.). The compound showed- a 
bluish green ferric reaction and crystallised from acetic acid, in thick plates, m .p, , 169'. 
(Found : C, 65^5 H, 4.7. C,.H,.0» leqoires C. 65.8 ; H, 4-9%j- The conipodnd wa? 
soluble in sodium bicarbonate and developed a deep blue coloration with H.SO*, li/. K. 
absorption : AJ^h 3S90& (log c. 3.63), 3*354 (log •, 4.87). injTa^fdspcctTum v'^SS^, 
3.as (OH phenolic). 3.49 (OH hydrogen bonded). 5-8os (lactone carbonyl), 6.o7».-6.'i4S 
(double bond), 8-9.OS (ether)/i. . ,. . .;. 
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Tlie diacelyl derivative was obtained by boiliug the compound with acetic anhydride 
for I J hours. It crystallised from alcohol in drab needles, ni. p. 162-63*. {Fouod : C, 
64.6; li, 4.8. C„H„0< . requires C, 64.1 ; H. 4.8%). The compound showed no ferric 
reaction and. was insoluble in cold dilute alkali. 

6-Methoxy-yactiylcoumaTaninie-2.—6-ticthoxyisocoamaTinone or its self-condensa- 
tion product (0.5 g.) was refluxed with acetic anhydride (6 c.c.) and sodium acetate 
(0.3 g.) for il hours and the micturc poured into water. The enolic acelyl derivative of 
6-methoxy-3-acetylcouraaranone-2 (0.5 s ) was obtained which crystallised from acetic 
acid in slightly brownish needles, m. p. 14^°, insoluble in sodium bicarbonate. 
(Found ; C, 62.8 ; H, 5.0. C„H„0. reQaires C, 62. g; H. 4-B%). Tbis acetyl derivative 
was shaken for ai hoars with an escess of sodium carbonate solution {15%) at 60°. 
The aqueous solution was clarified with charcoal and acidified. The brown precipitate of 
6-m.tlhoxy-2-acelylcouina.ranone-2 crystallised from acitic acid in cream-coloured prisms, 
m.p. 148°, exhibiting a deep blue ferric reaction. (Found: C, 64.2; H. 5.0. C,,H.,0« 
requires C. 64.1 ; n.A.9%). U.V. abjor^tion : XJ^^ J400X (log «, 3.92). 

PTt>pio»yl Derivative of '6-Metkoxy-3-pTopionylcourKafanonc-2.—A. mixture of 
6-raethoKyitoeouruaranone (0.3 g.), propionic anhydride (j c.c.) and sodiuDi propionate 
(o.: g.) was heated on the water-bath, for 2 hours end then poured into a cooled 
potassium carbonate soiutioa. The crystallioe produel (0.2 g.) crystallised from alcohol 
ID brownish' pUtej. m.p, 74-75"- (Found : C, 65.5 ; H, 5.7. C„H„0, requires C, 

65.2 ; H, 5.8%). 

6-Melkoxy.3-6imoyleonMfanone-3. — A mixture of e-tnethoxyuocouaiaraQOiie 
(0'35g.). benzoic anhydride {1.4 g.)aiid,sodioin benioate {0.5 g.) was heated at 175* for 
2 hours and then water w«s added to the cooled mixture. Benzene (5 c.c.) and aqueous 
sodiara earboaate soiutioa (roc.c., 10%) were added to, the mixture and shaken mechani- 
cally for 3 houri at 43°. The aqueoas layer wais rcaoved, acidified and the mixture 
warded till bsazoic acid just dissolved, and the ctystallinc residue filtered quickly, 
6-Me(/io.ry-3-b»njdyjco»i«iiraliii(i«-a (o.Js g.) was cry stall is:d froni methaiio] and obtaiir- 
cd in yellowish needles, m.p. 116". The compotiud showed a deep Slue ferric reactioa. 
(Found : C, 71.7 ; H, 4.4. C,.H„0« requires C, n.6 ] H, 4.5%). V. V. aisorpiion: 
^5?off 3450X (log «, 3.98). 

JiomcTisalion of the Sdf-condcHfalloii Pfodu',t.-~Tbt abave mentioned self-conden- 
sation product of 6-rnetb3xyii(7Coaniaraaqn: (0.3 g.) was dissolved in acetic acid (s c.c.) 
and boiled with HCl (1.5 c.c.) for 3 hoars and then poured into water. 6-Mtlhoxy-3- 
h-hydroxy-A-m.elhoiybenzyl)-co\innrone'i-caTboxylic acid (U -. R = H: ; R'-OMc) 
(1.0 g.) was.obtaiaii as a gutn which sua solidified. The compoand sepirated fro.71 
acetic acid in brownish' needles, m.p. ipo-pa'. (Fonnd : C, 65.2 ; H, 4.8. C,,H,,0, 
requires C, 65.9 ; H, 4.9%). . The compound showed a pink colour with H,SO.. 

The author wishes to thank the Minisby of Education, Oovemtnent of India and 
the authorities pf Patna Univttsity for generous grants. The U. V. aud I. R. spectra 
were kiiidlydeteriiiinejd by'Dr/G. Bakcratld Mr. H. M. Ghosh of the State Cnilpii. 
Montana. 
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